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ABBTRACT

This report provides ichthyoplankton and associated station
and tow data from california Cooperative Oceanic Fisheries
Investigations (CalCOFI) cruises conducted off California and Baja
california in 1984. It is the twenty-fourth repert in a series
that presents these data for all biclogical-oceancographic CalCOFI
surveys from 1951 to the present. A total of 918 stations was
occupied during 8 monthly multivessel cruises over the survey area,
which extended from Pt. Reyes,California to Rosarie Bay, Mexico,
and seaward to several hundred miles, The data are listed in a
series of 6 tables; the background, methodoclogy, and information
necessary for interpretation and gquantitative analysis of the data
are presented in an accompanying text. All pertinent station and
tow data, including volumes of water strained and standard haul
factors, are listed in the first table. Ancther key table lists,
by station and month, standardized counts of each of the 135 larval
fish categories identified from survey samples. This and previous
and subsequent reports make the CalCOFI ichthyoplankton and station
data available to all investigators and serve as guldes to the
computer data base.

INTRODUCTION

This report, the twenty-fourth of a series, provides
ichthyoplankton and associated station and tow data from California
Cooperative Oceanic Fisheries Investigations (CalCOFI) joint
biclogical-oceanographic survey cruises conducted in 1984. This
program was initiated in 1949, under the sponscrship of the Marine
Research Committee of the State of Califeornia, to study the
population fluctuatiens of the Pacific sardine (Sardinops sagax)
and the environmental factors that may play a role in such
fluctuations. CalCOFI, known as the California Cooperative Sardine
Research Program from 1949 to 1953, was made up of representatives
of the South Pacific Fisheries Investigations (SPFI) of the U.S.
Fish and Wildlife Service [now the La Jolla Laboratory, National
Marine Fisheries Service (NMFS)], the Scripps Institution of
Oceanography (SI0), the califernia Department of Fish and Game
(CDFG), the California Academy of Sciences (CAS) and the Hopkins
Marine Station of Stanford University. The first three of these
agencies supplied ships and personnel to conduct the sea surveys,
NMFS processed the plankton samples and analyzed the
ichthyoplankton from them. SI0 processed and analyzed the
hydrographic samples and measurements and alsoc analyzed
invertebrate groups from the plankton samples.

The boundaries, station placement, and sampling frequency for
the CalCOFI survey area were based on the results of jeoint
biclogical and oceanographic cruises conducted by NMFS and SIO
during 1939-41. Those cruises were designed to collect sardine



egge and larvae and associated hydrographic data over the entire
areal and seasonal spawning range of the species. On these survey
cruises, plankton tows were made to 70 m, a depth which
encompassed the vertical distribution of sardine eggs and larvae.
Wide-ranging djoint bioclogical and oceanographic survey cruises
were resumed in 1949 with sardine as the focus; howaver, an
increasing interest in other bioclogical components resulted in the
deepening of standard tows to 140 m in 1951. This marked the
beginning of truly quantitative ichthyoplankton sampling on CalCOFI
SUrVeys.

Hydrographic data from 1984 CalCOFI surveys have been
published by Scripps Institution of Oceanography (Univ. of Ccalif.,
E8I0, 1984 a-d; 1985). All available original records for 1984
were subjected to an extensive verification and editing process to
produce this CalCOFI ichthyoplankton data report. This, with
previous (Ambrose et al., 1987a=-c; 198Ba-d; Sandknop et al.,
1987a,b; 19BBa=d; Stevens et al., 1987a-c; 19%88a,b; Sumida et al.,
1987a,b; 198Ba-g) and subsegquent reports, make the CalCOFI
ichthyeplankten and station data available to all investigators and
gorve as guides to the computer data base. The data base is
modified when errors are discovered and when composite taxa from
the earlier vyears are reidentified. These reports are the
fundamental reference documents against which subsequent changes in
the data base can be compared.

BEAMPLING AREA RND PATTERN

In 1984, the eight CalCOFI cruises occupied stations during
portions of all months from January through July and during
October. The total of 918 stations included in this data base was
occupied on B cruises, with an average of 115 stations per cruise
(range 70-158). The station pattern covered in 1984 began at line
60, Pt. Reyes, California, and extended south to line 110, Rosaric
Bay, Mexico. The entire pattern was covered on Cruises B401, B404,
B407, and B410. Cruises 8402 and B403 combined covered the whole
area as did Cruises B405 and B8406. The offshore extent of the
coverage was to station 100 (ca. 200-300 miles offshore) on all
cruises with two exceptions: on Cruise 8404 coverage of lines &0
through 73.3 extended only to station 70 (eca. B80-180 miles
offshore) and on Cruise 8410 coverage of lines 63.3, 66.7, 70.0
and 76.7 ended with station 80 (ca. 120-220 miles offshore).
(Figures 1-9, Table 1).

Beginning in 1981 we changed our designation of ordinal
survey lines (those ending in "3" and "7") to an exact decimal
notation. Thus, lines €3,67,73,77 ete. were changed to 63.3, 66.7,
73.3, 76.7 etc. to indicate accurately the spacing between cardinal
lines (those ending with "0"). Scripps Institution of Oceanography
continues to use the original designation for ordinal lines as
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reflected in Figures 2-9 anﬂ in their data reports (Univ. of
calif., 510, 1984a-d; 1985).

Two vessels were employed on 1%84 survey crulses: the David
Starr Jordan of NMFS, and the New Horizon of SI0. Both vessels
participated in Cruises 8401, 8404, B407 and 8410. Cruises B402
and B406 were conducted on the New Horizon and Cruises 8403 and
8405 on the David Starr Jordan. (Univ. of calif., 5I0, 1%84 a-d;
1985).

SAMPLING GEAR AND METHODS

In 1978, the standard 1-m ring net with towing bridle was
replaced by a bridle-free "bongo" net. The bongo frame (McGowan and
Brown, 1966; Smith and Richardson, 1977) consists of a pair of
circular frames connected to a central axle which is horizontal teo
the towing wire and attached te it by a clamp. The axle is free to
rotate so that the mouth openings are vertical during the tow. The
standard CalCoFI version of the bongo net has 71 cm diameter frames
and net material constructed of nylon mesh. Each net consists of a
cylindrical section ca. 146 cm long, a truncated conical section
ca. 161 cm long, and a detachable cod end. The starboard net, from
which the standard sample is taken,is constructed of 0.505 mm mesh.
The sample from the port side is used for other purposes; the mesh
size is either 0.505 mm or 0.333 mm depending on requirements. The
cod end of each net is constructed of 0.333 mm mesh.

The standard tow in 1984 was an obligue haul to ca. 210 m
depth (te 15 m from the bottom in shallow areas) desiqnad to filter
a constant amount of water per depth interval (ca. 2 m/m of depth)
over the vertical range of most ichthyoplankters. Hauls were made
at a ship speed of 1.5-2.0 knots and were initiated by clamping the

‘calcoFI lines (Figure 9) are arranged perpendicular to the
coastline and extend from the Canadian border (line 10) to below
Cape San Lucas, Baja california (line 157). Stations were
established on the basis of a perpendicular to line 80 (off Pt.
Conception) at a point designated as station 60. Stations were
plotted seaward and shoreward from station 60 on each line.
cardinal CalCOFI lines (those ending in "0") are 120 miles apart
and usually bracket two ordinal lines (ending in "3" or "7%), so
that lines are 40 miles apart over most of the pattern. Cardinal
stations are 40 miles apart and typically these are separated by a
station number ending in "5" so that stations are 20 miles apart
out to station 90 on most lines. Stations are placed at closer
intervals near the coast and islands to accommodate these features
(sea Kramer et al., 1972, for further details).
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net to the towing cable above the 34 kg terminal weight suspended
below the surface. The net was lowered to ca. 210 m depth by
paying out 300 m of wire over a 6 minute period (35 m eof
depth/min). After fishing at depth for 30 seconds, the net was
retrieved at 20 m/min (14 m depth/min). The angle of stray of the
towing cable was recorded every 30 seconds and maintained at 45°
(+3*) by adjusting the ship speed and course. After reaching the
surface, the nets were washed down and the samples preserved in 5%
formalin buffered with sodium borate. Flowmeter readings were made
at the beginning and end of each tow. Detailed descriptions of
gear and methods are given by Kramer et al. (1972), and Smith and
Richardson (1977).

LABORATORY FROCEDURES

Laboratory processing began with the determination of a
displacement volume for each sample (methods described in Staff,
SPFI, 1953; and Kramer et al., 1972). Sorting involved the removal
of ichthyoplankton from the sample and identification and
separation of: eggs and larvae of Pacific sardine and northern
anchovy; larvae of Pacific hake; and eggs of Pacific saury. Scome
samples were fractioned inte aliquots using a Felsom plankton
splitter (McEwen et al., 1954) prier te the sorting. Criteria for
fractioning were: 1) samples taken at a distance greater than 200
nautical miles from shore were not fractioned, 2) samples taken
closer than 200 miles from shore and containing 25 ml or less of
plankton were not fractioned, and 3) samples taken closer than 200
miles from shore and containing more than 25 ml of plankton were
fractioned to 50% of their original volume (J.R. Thrailkill, pers.
comm.). Aligquot percentages for fractioned samples from 1984 are
listed im Table 1 under the "Percent Sorted" column; 41% of the
samples collected in 1984 were fractioned.

A "standard haul facteor" (SHF) was calculated for each tow to
make them comparable and allow estimations of areal abundance.
This factor adjusts the number of eggs or larvae in a haul to the
nunmber in 10 m° of water strained per meter of depth fished. If
the vertical distribution of the species has been encompassed, then
the adjusted value is equivalent te the number under 10 m’ of sea
surface. The SHF is calculated for each haul by the formula:

SHF = 10 D
k')

where D = depth of haul = cesine of the average angle of
stray of the towing cable multiplied by cable

length (m)
V = total volume of water (m’) strained during the haul

V=R "a“p



wherea R = total number of revolutions of the current meter
during the haul

a = area (m’) of the mouth of the net

p = length of column of water (m) needed to produce one
revolution of the current meter.

Tow depth, volume of water strained, and standard haul factor are
listed in Table 1 for each tow taken during 1984. Detailed
descriptions of factors invelved in calculating these values are
presented in Ahlstrom (1948), Kramer et al. (19%72), and Smith and
Richardson (1977).

IDERTIFICATION

Identification of ichthyoplankton species beyond those
separated during the sorting process was done by a separate group
of specialists. Ontogenetic stages of fishes are inherently
difficult to identify, and this is further complicated by the large
number and diversity of species which contribute to the
ichthyoplankton of the California Current region. Most
identifications were accomplished by establishing ontogenetic
series on the basis of morphology, meristics, and pigmentation, and
then identifying these series by relating them to known
metamorphic, juvenile, or adult stages with overlapping features
(Powles and Markle, 1984). A total of 135 taxa was identified for
1984: 90 to species, 22 to genus, 18 to family, and 5 to order or
suborder. In 1981 four species of Sciaenidae were identified for
the first time: Cheilotrema saturnum, Genyonemus lineatus, Roncador
stearnsii, and Seriphus politus. Another sciaenid, Atractoscion
nobilis, was identified for the first time in CalCOFI samples in
1984, as was the anotopterid, Anotopterus pharao. In 1984 all
larvae of Citharichthys were identified to species, whereas in
15351-1953 and 1961-1981 only large specimens of C. stigmaeus were
identified to species (Sumida et al., 1987a; Ambrose et al.,
198&d) .

Other identification caveats are as follows:

Engraulis mordax - some nearshore samples of small E. mordax may
contain other anchovy genera which could not be
differentiated.

Bathylagus spp. = includes small and/er disintegrated specimens
of Bathylagus or Leuroglossus stilbius.

Lampanyctus regalis - underrepresented because of inability to
differentiate small larvae (<5 mm) from those of other
Lampanyctus species; counts may include other species of this
large and complex genus.



Lampanyctus ritteri - comment for L. regalis applies to this
species.

Blenniocidei - this category includes members of northern
stichaeioid families and true blenniecids (other than
Hypsoblennius spp.) in the southern part of the pattern.

COMPUTER ENTRY AND EDITING

Each taxon listed on the original identification sheets was
given a 3-digit code basad on the list of codes in Haight et al.
(1979). Taxon codes and counts from these sheets were entered by
cruise and station, aleong with pertinent station and tow data, inte
the VAX 11/780 computer at the University of California, San Diego,
Computing Center. After entries were completed for the entire
year, print-out listings of taxa and counts at each station were
compared with the original data sheets to eliminate kaypunch
errors. HNext, data in the file were cross-checked with data in an
existing file that contained: station and tow data; numbers of
aggs of sardine, anchovy, and saury; numbers of larvae of sardine,
anchovy, hake, jack mackerel, and Pacific mackerel; total number of
fish eggs; and total number of fish larvae.

Discrepancies in ichthyoplankton data in these two files were
corrected by inspecting original records from the sorting
laboratory, the original ichthyoplankton identification sheets, and
the samples themselves. Station and tow data discrepancies between
the two files were corrected by reviewing ships' logs and deck tow
sheets, original records from the sorting laboratory, cruise
annocuncements, publications, header information on the
ichthyoplankton identification sheets, and station plots generated
for each cruise. All station and tow data were checked by
comparing these sources.

A listing of each taxon by station (Table 4) was the primary
document for subsegquent checks. Misidentifications found in
geographic outlier checks and other misidentifications and data
problems discovered in the course of examining archived samples
resulted in several iterations of Table 4. Finally, totals in
Table 4 were checked against annual summaries of incidence and
abundance (Tables 2 and 3). Ecological analyses of the data were
conducted concurrently with editing procedures and provided
cross—-checks that allowed correction of errors.

BFPECIES SUMMARY
Larvae of northern anchovy (Engraulis mordax) represented
41.4% of all fish larvae taken on CalCOFI cruises during 1984 and

were 2.5 times more abundant than the lightfish species,
Vinciguerria lucetia, the next ranking taxon with 16.5% of the
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total larvae; northern anchovy ranked second in frequency of
cccurrence while V. lucetia ranked third (Tables 2, 3). The
myctophid Protemyectophum crockeri ranked first in fregquency of
occurrence but only ninth in abundance with 1.4% of the total
larvae. Pacific hake, Merluccius productus, ranked third in
abundance with 9.6% of total larvae, and 17th in incidence.
Sebastes spp. ranked fourth in both abundance (5.0% of total
larvae) and incidence. Fifth, sixth and seventh in numbers of
larvae were a mnyctophid, Stencbrachius leucopsarus (4.3%), the
deep-sea smelt Leuroglossus stilbius (4.0%), and ancther myctophid
Triphoturus mexicanus (2.6%). These ranked 6th, 92th and 5th
respactively in numbers of occurrences. The last three of the ten
most abundant taxa were a deep-sea smelt Bathylagus ochotensis
{1.9%), the myctophid Protomyctophum crockeri noted above (1.4%)
and the bristlemouth Cyclothone spp. (1.1%). These ranked 7th, 1st
and 8th in occurrence. The 10 most abundant taxa included B8% of
all the larvae collected during CalCOFI cruises in 1984. The
remaining 12% was distributed among 125 other taxa plus the
disintegrated and unidentified categories. Of the teop 10, 7 are
midwater taxa, 2 are coastal demersal taxa, and 1 is a coastal
pelagic species.

EXPLANATION OF TABLES

Table 1 - This table lists by cruise the pertinent station and tow
data for 1984: the volume of water filtered and standard
haul factor for each tow, the percent of sample sorted,
and the total numbers of fish eggs and larvae. CalCOFI
cruises are designated by four digits; the first two
indicate the year and the second two the month. Within
each cruise the data are listed in order of increasing
line and station number (southerly and seaward
direction=); the order of station occupancy is shown on
the station charts (Figures 2-8). Stations are
designated by two groups of digits; the first set
indicates the line and decimal fraction, and the second
set indicates the station on the line. Time is listed
as Pacific Standard Time at the start of each tow in
24-hour designation. Methods for determining tow depth,
volume of water strained, standard haul factor, and
percent sorted were described in the methods section. The
values for total fish eggs and larvae represent raw
counts (unadjusted for percent sorted or standard haul
factor). Ship codes are as follows: JD, David Starr
Jordan; NH, New Horizon.

Table 2 - This table lists pooled cccurrences of all larval fish
taxa taken during 1984 in ranked order.



Table 3 - This table lists pooled counts of all larval fish taxa
taken during 1984 in ranked order. Numbers are adjusted
for percent sorted and standard haul factors.

Table 4 - This table gives numbers of fish larvae for each taxon,
listed by station and calandar month in which the tow was
taken. Counts are adjusted for percent of sample sorted
and standard haul factor. Average values are given for
stations occcupled more than once during a month. GSee
Table 1 for station and tow data and Table 6 for listing
of stations with multiple occcupancies during a month.
Multiple cccupancies occurred when a station was occupied
more than once during a calendar month. The orders are
listed in "phylogenetic" sequence modified from Nelson
(1984). Subtaxa within each order are listed
alphabetically. Page numbers for each taxon are given
in the index at the end of the report.

Table 5 = This table is a summary of pooled occurrences of all
larval fish taxa taken on CalCOFI surveys from 1972 to
1984, Taxa are listed in the same order as in Table 4.

Takle & - List of stations with multiple occupancies in one month
during 1984,
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TABLE 2. Pooled occurrences of fish larvae taken during CalCOFI
cruises in 1984.

Rank Taxon Occurrences
1 Protomyctophum crockeri 327
2 Engraulis mordax 314
3 Vinciguerria lucetia 287
4 Sebastes spp. 284
5 Triphoturus mexicanus 256
6 Stenobrachius leucopsarus 238
7 Bathylagus ochotensis 199
8 Cyclothone spp. 190
9 Leuroglossus stilbius 187

10 Disintegrated fish larva 168
11 Symbolophorus californiensis 140
12 Sternoptychidae 139
13 Lampanyctus spp. 135
14 Lampanyctus ritteri 134
15 Diogenichthys atlanticus 127
16 Ceratoscopelus townsendi 115
17 Merluccius productus 111
17 Myctophidae 111
19 Diaphus spp. 74
20 Unidentified fish larva 69
21 Melamphaes spp. 68
22 Chauliodus macouni 67
23 Bathylagus wesethi 64
24 Lestidiops ringens 61
24 Diogenichthys laternatus 61
26 Trachurus symmetricus 60
27 Bathylagus pacificus 46
28 Citharichthys stigmaeus 41
29 Tarletonbeania crenularis 40
30 Sebastes paucispinis 35
31 Microstoma microstoma 33
32 Icichthys lockingtoni 32
32 Stomias atriventer 32
34 Diogenichthys spp. 27
34 Citharichthys sordidus 27
36 Bathylagus spp. 26
37 Tetragonurus cuvieri 25
37 Genyonemus lineatus 25
39 Idiacanthus antrostomus 24
40 Myctophum nitidulum 22
41 Cottidae 21
42 Trachipteridae 20
43 Hygophum reinhardtii 19
43 Gobiidae 19
45 Cololabis saira 17
45 Nansenia candida 17
45 Scomber japonicus 17
45 Electrona rissoi 17
45 Danaphos oculatus 17
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TABLE 2.

Rank

50
50
52
52
52
55
55
55
55
59
60
60
60
60
60
65
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66
71
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71
74
74
74
74
74
79
79
79
79
79
79
85
85
85
85
85
90
90
90
90
90
95
95
95
95

(cont.)

Taxon

Sardinops sagax
Parophrys vetulus
Lampanyctus regalis
Sebastolobus spp.
Clinidae

Argentina sialis

Oxyjulis californica
Gonichthys tenuiculus
Hypsoblennius spp.
Paralichthys californicus
Aristostomias scintillans
Lyopsetta exilis
Scopelogadus bispinosus
Bathylagus milleri
Notolepis risso
Rosenblattichthys volucris
Paralepididae
Notolychnus valdiviae
Scopelarchus spp.

Chromis punctipinnis
Hygophum atratum
Chiasmodontidae
Scopelosaurus spp.
Exocoetidae
Pleuronichthys verticalis
Ichthyococcus spp.
Microstomus pacificus
Glyptocephalus zachirus
Citharichthys spp.
Ceratioidei

Loweina rara

Lampadena urophaos
Stomiiformes

Poromitra spp.

Sebastes aurora
Notosccpelus resplendens
Atherinidae
Scorpaenichthys marmoratus
Zaniolepis spp.

Sebastes jordani
Gonostomatidae

Serranidae

Vinciguerria poweriae
Seriphus politus
Sphyraena argentea
Xystreurys liolepis
Hygophum spp.

Oxylebius pictus
Pileuronichthys ritteri
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16
16
15
15
15
14
14
14
14
13
12
12
12
12
12
11
10
10
10
10
10
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TABLE 2.

Rank

59

99

99

99

99

59

99

99

99

99

99
110
110
110
110
110
110
110
110
110
110
110
110
110
123
123
123
123
123
123
123
123
123
123
123
123
123
123
123

(cont.)

Taxon

Brosmophycis marginata
Macrouridae
Pleuronichthys decurrens
Citharichthys xanthostigma
Semicossyphus pulcher
Hippoglossina stomata
Anguilliformes

Agonidae

Benthalbella dentata
Etrumeus acuminatus
Icosteus aenigmaticus
Ophidiiformes
Scopeloberyx robustus
Halichoeres spp.
Macroramphosus gracilis
Peprilus simillimus
Valenciennellus stellatus
Blennioidei

Gobiesocidae

Gerreidae

Pleuronichthys coenosus
Syngnathus spp.
Gempylidae

Sebastes macdonaldi
Bathophilus spp.
Psettichthys melanostictus
Bolinichthys spp.
Anotopterus pharao
Chilara taylori
Scorpaena spp.

Lepidopus xantusi
Tactostoma macropus
Hypsopsetta guttulata
Lepidopsetta bilineata
Haemulidae

Sebastes levis

Ophidion scrippsae
Atractoscion nobilis
Synodus spp.
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TABLE 3., Pooled numbers of fish larvae taken during CalCOFI
cruises in 1984. Counts are adjusted for percent of
sample sorted and standard haul factor (see text).

Rank Taxon Count
1 Engraulis mordax 126817
2 Vinciguerria lucetia 50716
3 Merluccius productus 29328
4 Sebastes spp. 15316
5 Stenobrachius leucopsarus 13143
6 Leuroglossus stilbius A 12343
7 Triphoturus mexicanus 8004
8 Bathylagus ochotensis 5687
9 Protomyctophum crockeri 4410
10 Cyclothone spp. 3307
11 Diaphus spp. 2316
12 Disintegrated fish larva 1968
13 Trachurus symmetricus 1849
14 Lampanyctus ritteri 1746
15 Symbolophorus californiensis 1733
16 Ceratoscopelus townsendi 1731
17 Lampanyctus spp. 1572
18 Myctophidae 1525
19 Sternoptychidae 1425
20 Sardinops sagax 1273
21 Diogenichthys laternatus 1257
22 Genyonemus lineatus 12459
23 Diogenichthys atlanticus 1210
24 Bathylagus wesethi 1139
25 Bathylaqus pacificus 838
26 Unidentified fish larva 704
27 Scomber japonicus 630
28 Citharichthys stigmaeus 576
29 Chauliodus macouni 573
30 Tarletonbeania crenularis 556
31 Melamphaes spp. 554
32 Sebastes paucispinis 545
33 Lestidiops ringens 541
34 Bathylagus spp. 491
35 Oxyjulis californica 486
36 Parophrys vetulus 415
37 Citharichthys sordidus 394
38 Diogenichthys spp. 372
39 Icichthys lockingtoni 360
40 Cottidae 355
41 Tetragonurus cuvieri 316
42 Gobiidae 314
43 Nansenia candida 305
44 Stomias atriventer 287
45 Microstoma microstoma 247
46 Hypsoblennius spp. 242
47 Clinidae 200
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TABLE 3.

Rank
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94
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{cont.)

Taxon

Danaphos oculatus
Trachipteridae

Chromis punctipinnis
Paralichthys californicus
Idiacanthus antrostomus
Lampanyctus regalis
Pleuronichthys verticalis
Electrona rissoi
Hygophum reinhardtii
Sebastolobus spp.
Sebastes jordani
Myctophum nitidulum
Cololabis saira
Bathylagus milleri
Citharichthys spp.
Lampadena urophaos
Microstomus pacificus
Lyopsetta exilis
Argentina sialis
Gerreidae

Notolepis risso
Gonichthys tenuiculus
Seriphus politus
Glyptocephalus zachirus
Aristostomias scintillans
Scopelogadus bispinosus
Notolychnus valdiviae
Paralepididae
Scopelarchus spp.
Exocoetidae

Serranidae
Scorpaenichthys marmoratus
Rosenblattichthys volucris
Sebastes aurora
Pleuronichthys ritteri
Chiasmodontidae
Ceratioidei

Hygophum atratum
Notoscopelus resplendens
Scopelosaurus spp.
Icosteus aenigmaticus
Poromitra spp.
Ichthyococcus spp.
Etrumeus acuminatus
Loweina rara

Stomiiformes

Sphyraena argentea
Semicossyphus pulcher
Zaniolepis spp.
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165
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147
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Rank

97

98
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116
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131
131
131
131
131
131
137

{cont.)

Taxon

Xystreurys liolepis
Vinciguerria poweriae
Pleuronichthys decurrens
Atherinidae

Oxylebius pictus
Brosmophycis marginata
Gonostomatidae
Blennioidei

Agonidae

Hippoglossina stomata
Citharichthys xanthostigma
Syngnathus spp.
Valenciennellus stellatus
Anguilliformes

Sebastes macdonaldi
Pleuronichthys coenosus
Hygophum spp.
Tactostoma macropus
Peprilus simillimus
Benthalbella dentata
Macrouridae
Scopeloberyx robustus
Macroramphosus gracilis
Hypsopsetta guttulata
Synodus spp.

Gempylidae

Gobiesocidae
Ophidiiformes
Lepidopsetta bilineata
Scorpaena spp.
Atractoscion nobilis
Chilara taylori
Psettichthys melanostictus
Halichoeres spp.
Lepidopus xantusi
Bolinichthys spp.
Anotopterus pharao
Bathophilus spp.
Sebastes levis

Ophidion scrippsae
Haemulidae

Total
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(cont.)
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(cont.)
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{cont.}

TABLE 4.

Sternoptychidae (cont.)
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{cont.)

TABLE 4.

Sternoptychidae (cont.)
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(cont.)

TABLE 4.

(cont.)
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TABLE 4.
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(cont.)
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(cont.)
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Synodus spp.
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(cont.)

TABLE 4.

Exocoetidae (cont.)
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(cont.)

TABLE 4.

Trachipteridae (cont.)
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{cont.)

TABLE 4.

{cont.)

Melamphaes spp.
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Poromitra spp.

SEP oCT. NOV. DEC.

AUG.

MAY JUNE JULY

APR.

FEB.

JAN.

STATION

COoOWVWTOO
T 8 s s e
SO eo

oo
.
=Yl

OO0
L] . . . .
oo | |

OOOOOOO
COOOOOQ

90.0
40.0

66.7 100.0

90.0
90.0 100.0

93.3 90.0
100.0 70.0

103.3
106.7 40.0

Scopeloberyx robustus

NOV. DEC.

SEP. oCcT.

AUG.

MAY JUNE JULY

APR.

JAN.

STATION

SO
[ )

Qo
(=Y

Mo
no

86.7 100.0
70.0

96.7



(cont.)

TABLE 4.
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Agonidae
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(cont.)

TABLE 4.

Cottidae (cont.)
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Zaniolepis spp.
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Scorpaena spp.
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(cont.)

TABLE 4.

Sebastes Spp.
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{cont.)

TABLE 4.

Sebastes spp. (cont.)
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(cont.)

TABLE 4.

{cont.)
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Sebastes spp.
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(cont.)

TABLE 4.

vis
JUNE JULY

Sebastes le

SEP. oCT. NOV. DEC.

AUG.

FEB. MAR. APR. MAY

JAN.

STATION

. . 0.0

0.0

96.7 60.0

Sebastes macdonaldi

SEP. OCT. NOV. DEC.

AUG.

FEB. MAR. APR. MAY JUNE JULY

JAN.

STATION

o0
(==

(==
no

fonlo=)
(=R )

o
~4

96.7 60.0

110.0 40.0

ispinis

Sebastes pauc

SEP. ocT. NOV. DEC.

AUG.

MAY JUNE JULY

APR.

FEB.

JAN.

STATION

[=]=] OOOOCOOQO OOOO ODQOO [=1=] (=] =] =]
. LI . LI )
QOIOQOOQOOOOIOCOOIOOOOOIOO||OOO

CO OOOOCOOOO OO0 OOoCocOoo OOOQOOO

L) L R R S I ) « ¢ a2 2 s s s

OOIOOOQOOOOOIOOOOIGOOOCIOOOOOOO

cooo occocoo
. .
IlllllilllI||l|lll|cooo|ococooo

SO OOCO Weoo OQOO m

9 o s & @ LI I ) LI

OQIOOQ:I&OﬁOIQOOQIOIIlllllllIII

QO O0Q O OOV OO ooumoco o OOGG
.

.« s L) . . s e ¢ 8 2 » » s e

.
OOIOOGIOIOOQIOOOOIOOOOOIOIIOOOO
-

IIIIIIIIIIllllllllllllllmmolomH
ochovaﬂommmwcmwocmmommo =)
. ¢ & + s LR ] . . L] . .
OmmeHOmOOODwOHmOHOHOOGOlIIClII
4 00 r O N~ N o~ o~ o

Mo OOOOOOOO &oom OQOON OO@OOQO
.« .

QCIIOOOOOOOQ|NOOHIOOFOBlQOmOOOO
o~ o~

CO000O00OOOOOOOOOOOOOOOLOOOOCLOO
B & & & B & B S F s B B B B 0 K 0 4 8 s 0t Ao
NOoONONOOCOHMNOUNOVLLIONOIOUNONMOOONO
DLOVNNWVOLANNIVWOLNLIDINM VI IO N ND DD

OMMISISNINMMIS SIS COMMMNMMMINIS NSO O0OMIINDS
LI O T I O B R R T T T S S S

OCMMUOLOVVLUMMNMUYLVVONMMMMVLUOVWOVLOOOOMUWOLW
LCOOVWOWWNSNNSNSSO0RROOOOVCIDANNTANN

127



(cont.)

TABLE 4.

Sebastolobus spp.

APR.
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(cont.)
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(cont.)
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(cont.)

TABLE 4.
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Lepidopus xantusi
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DEC.
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(cont.)
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Chiasmodontidae
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(cont.)

TABLE 4.

(cont.)
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{cont.)

TABLE 4.

(cont.)
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Citharichthys xanthostigma
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(cont.)

TABLE 4.
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Parophrys vetulus
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(cont.}
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Disintegrated fish larva (cont.)
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(cont.)

TABLE 4.

Disintegrated fish larva (cont.)
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(cont.)

TABLE 4.
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(cont.)

TABLE 4.

Unidentified fish larva (cont.f
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TABLE 6. List of stations which were occupied twice in one month
during 1984.

Station Month

73.3 50.0 10
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